Objectives: Optic neuritis (ON) can occur in isolation or association with multiple sclerosis (MS) or neuromyelitis optica. ON, is seen more commonly in Caucasians and interaction is found to exist between ethnic origin and the latitude at which the patient grows up. At present limited information is available about the profile of ON in Saudi patients.We aimed to analyze the records of ON patients, in regard to their presentation, natural history, treatment outcome, and risk and association with MS. Whether, ON in Saudi patients behaves differently from the Western and Asian patients?
Introduction
Optic neuritis (ON) is an inflammation of the optic nerve and has various causes such as demyelinating, infective, vasculitis, sarcoidosis, toxic, metabolic, and hereditary neuropathy.
Most commonly it is a demyelinating inflammation of the optic nerve and typically, initially occurs in young adults. It may occur in isolation or association with multiple sclerosis (MS) or neuromyelitis optica.
1-4
In cases associated with MS, ON is commonly the first manifestation of the chronic disease. 3 It has been observed in long-term follow-up studies that up to 75% of female and 35% of male patients initially presenting with ON may develop MS. [4] [5] [6] [7] Magnetic resonance imaging (MRI) of the brain at the initial presentation can demonstrate silent demyelinating lesions. Patients with isolated ON (without MRI brain lesions) have a 16%, 22% risk of progression to MS at 5, 10 years follow-up, respectively. This risk increases to 56% in patients with MRI brain lesions at 10 years follow-up. [8] [9] [10] [11] [12] The demyelinating ON affects females more than males with 3:1 ratio. 13 Most of the patients are between 20 and 45 years of age. [8] [9] [10] It is unilateral in 70% of cases and is rare in children. Loss of vision, periocular pain and dyschromatopsia are considered to be the triad of inflammatory ON. For most patients with ON, visual function improves gradually over several weeks, in some cases can begin to improve after 1 week, even without any treatment. However, permanent residual deficits in color vision and contrast and brightness sensitivity can occur. 
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Methods
After approval from the Ethical committee, in this retrospective study, we retrieved data from the medical records of patients who attended the ophthalmology and neurology services in KFSH Buraidah, from 2006 to 2012.
Inclusion and exclusion criteria
Patients older than 12 years presented with acute onset visual symptoms such as loss of visual acuity (VA) with or without eye pain and those with afferent pupillary defects. Patients below this age present to the children's hospital.
We excluded patients who showed any evidence of hereditary, vascular, toxic, metabolic, infiltrative, or compressive optic neuropathy.
The demographic variables and ON related variables including presenting symptoms, unilateral or bilateral involvement, relevant neurological symptoms, VA, color vision, pupil and fundoscopic findings, neuroimaging results, and any treatment offered and outcome were retrieved from the files of these patients and recorded on a structured pro forma.
Statistical analysis
Statistical software "Statistical Package for the Social Sciences (SPSS)-20.0" was used for data analysis. Descriptive analyses were done. Ratios for gender distribution and mean standard deviation (SD) were computed for age distribution.
Frequencies and percentages were computed to present the categorical variables such as age of onset of ON, unilateral or bilateral involvement, VA, visual fields, fundoscopic, and neuroimaging findings.
Results
We reported 60 patients of ON; 38 females and 22 males. Age ranged between 13 and 48 years (mean ± SD = 27.6 ± 8.8). Among these 98.3% were from Middle East origin including 91.67 Saudi patients. Only one case was from Indian origin. Demographic data of patients are shown in Table 1 .
About 68.3% of our patients presented with ON in the right eye, while in 31.7% of cases the affected eye was left. In 33.3% patients, color vision was not affected, while decreased in rest of cases.
The vision in affected eye was 20/200 or worse in 78.3% of our cases and better than 20/200 in 21.7% of cases (Table 2) .
Acute phase of ON was from 11 to 20 days in 75% of our cases. It lasted for <05 days in 3.4% of cases and took more than 21 days in 6.6% of cases (Table 3) .
MRI scans of the brain were done for 52 patients, for the remaining 8 patients it was not requested, and they had not developed other neurological deficits. MRI brain was normal 
Discussion
In this article, we analyzed various aspects of ON and described the profile of ON in Saudi (Middle East) patients. At present, minimal information is available on ON within Saudi population.
In this study, we selected all patients with ON, similar to the patient population of Zhang et al., 14 Lim et al. 15 studies, though ON treatment trial (ONTT) 10 and other studies [16] [17] [18] [19] [20] had described patients with idiopathic ON only.
Young adults, aged 20-45 years, typically initially present with acute ON, although atypical cases of ON may be seen in elderly patients. Bilateral ON can occur in childhood and has less risk of progression to MS. 21 Mean age of our patients was from 13 to 48 years.
ON is seen more commonly in Caucasians and quite rarely in black populations. 22, 23 Whites of Northern European descent develop ON 8 times more frequently than blacks and Asians. Most of our patients (98.3%) were from Middle East region including 91.67% Saudi patients and only one case was of Indian origin. An interaction is found to exist between ethnic origin and the latitude at which the patient grows up. 23, 24 More recently, in a report from the United Kingdom about the incidence of ON within an ethnically diverse patient population, ethnicity bias has been observed. 25 In our study, the numbers of females affected by ON (63.3%) were more than males (36.7%); a similar trend was noted in ONTT 26 and other studies [27] [28] [29] as well.
Causes of ON were not evident in most of our cases, similar to Asian studies done in China, 17, 20 Singapore, 25 and India, 16 as most of their patients had unknown etiology.
Painful eye movements were present in 85% of our cases, which is in agreement with the ONTT that reported 92% of patients had painful ocular movements and was also one of presenting feature in some other studies. 12, 27, 29, 30 We could not retrieve much information related to visual fields defects from our records. However, any type of visual field defect is possible as suggested by the ONTT. 10 Studies from Taiwan 20 and Japan 18 have reported a diffuse depression as most common field defect in their patients.
Color vision was decreased in 66.7% or our patients. This is in agreement with ONTT 10 where patients showed mixed redgreen and blue-yellow color defects, either one or the other type predominating.
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The incidence of MS associated with ON is found to be most common in populations of Western Europe and North America, located at higher latitudes and less common closer to the equator. 27 MRI showed changes consistent with demyelination of the brain in 48.7% of the patients in ONTT. 10 In comparison to Western Cohort, the risk of MS was found to be low in Asians with ON. 17, 32 ON was associated with MS in 25.5% of patients of Lim et al. 15 and Tan.   32 In our study, 55% patients had demyelinating lesions on MRI brain, and most of them developed MS in follow-up. This high risk and association of MS is almost similar to the Western Europe and North American populations. 10, 23, 24 The treatment of acute ON is a symptomatic remedy of the acute symptoms of pain and decreased vision caused by demyelinating inflammation of the nerve. Various regimens of corticosteroids have been used for this purpose. Immunomodulating drugs are recommended for patients with ON whose brain lesions on MRI indicate a high risk of developing MS. [26] [27] [28] [29] [30] We noticed, only 29 patients (48.3%) had received systemic steroid, and the rest of the cases (51.7%) had nonsteroidal anti-inflammatory drugs as initial treatment in the acute stage.
Vision improved in 85% of our cases, to better than 20/200, while in 15% of cases it remained 20/200 or less. It has been reported that recovery is not as good with poor baseline VA, but even with ≤20/200 at baseline, recovery to ≥20/40 occurs in 85% recovery of visual loss occurs spontaneously starting within 2-3 weeks in 80%, stabilizing over months and continuing to improve for up to 1 year. 30 Acute phase of ON lasted from 11 to 12 days in 75% of our cases. In the ONTT, 79% and 93% of patients started to show signs of improvement within 3 and 5 weeks of onset, respectively. The severity of initial visual loss does appear to affect final visual outcome, and in the ONTT the best predictor of visual recovery was the baseline acuity at enrolment.
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Limitations
This is a retrospective analysis of the patients who had presented with ON. In some cases, we could not exactly correlate the timing of the MRI scan and the onset or duration of the ON. Furthermore, could not retrieve detailed information related to visual fields defects from our records.
Conclusion
Most of our patients had idiopathic ON, and almost 85% had good visual recovery, in this regard our results are comparable with such studies done in other Asian countries.
Interestingly, our ON patient population is different from the other Asian countries in terms of high-risk and association of MS, as suggested by multiple demyelinating lesions on brain MRI in 55% of cases. This is almost similar to the Western Europe and North American populations.
History and examination are helpful to clinically identify typical cases. Only 29 patients (48.3%) had received systemic steroid as initial treatment in the acute stage, for management there should be multi-disciplinary approach including ophthalmology and neurology services. MRI brain is useful to identify cases having a high risk of developing MS. The association between ON and MS and possible use of immune modulating therapies should be discussed with such patients. We have single center retrospective observations; there should be multicenter prospective studies with a large number of patients.
